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Abstract: This research has an aim to investigate how entrepreneurial gifted students’ self-directed learning affects their 
creativity and which sub-factors of self-directed learning distinguish between high creative entrepreneurial gifted students 
and low creative entrepreneurs. For this study, we chose 223 entrepreneurial gifted students who are being educated in 
KAIST and POSTECH as subjects of the research and used multiple regression analysis, t-test for independent samples and 
logistic regression analysis with SPSS 24.0. We found out some features of this research. First finding is that creativity was 
positively affected by the entrepreneurial gifted students’ self-directed learning. Also, self-directed learning ability of high 
creative entrepreneurial gifted students is higher than that of low creative entrepreneurial gifted students. In addition this, 
sub-factors which distinguish between high and low creative entrepreneurial gifted students are as below: (1) Family and 
environmental supports (2) Metacognitive ability (3) Self-leading learning ability. This research suggests educational 
implications by investigating the effects of the entrepreneurial gifted students’ self-directed learning through empirical 
research methods. 
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I. INTRODUCTION 
 
As the Fourth Industrial Revolution age has come, 
discovering and promoting creative gifted is 
magnified for improving enterprise competitive 
power and contributing toward development of state. 
In this context, interests in the entrepreneurial gifted 
studentsare being increased, because they have 
potentials to be the creative entrepreneurs based in 
intellectual properties (Baek, Park and Kwon, 2017). 
Entrepreneurial gifted students have tendencies to 
keep particular actions without some kinds of 
compensations and have abilities to make up for their 
temperamental weak-points and to strengthen their 
strong points (Choi and Lee, 2007).  
 
Korean Intellectual Property Office (KIPO) and 
Korean Invention Promotion Association (KIPA) 
pick out the entrepreneurial gifted students and 
support their growths and developments through ‘The 
new rising Intellectual property-based CEOs those 
who are gifted’ with KAIST and POSTECH(Lee et 
all, 2010). Especially, for helping gifted-
entrepreneurs to be creative entrepreneurs who 
contribute to future society development, this 
program utilizes self-directed learning rather than 
education implanting information unilaterally, which 
makesgifted-entrepreneurs utilize information 
actively and create new value.  Meanings of self-
directed learning ability are to understand one’s 
desire to learn and to make efforts to satisfy this 
desire by taking a leadership in setting learning goal, 
selecting proper learning strategy, putting that  

 
 
strategy in practice and assessing the result of 
learning(Knowles, 1975). Also, creativity is an ability 
to create new and proper things(Amabile, 
1988).Above all, self-directed learning ability and 
creativity are important for entrepreneurial gifted 
students. This is because it is essential ability for the 
entrepreneurial gifted students to acquire needed 
knowledge and information, to utilize them 
productively and to plan new, useful and creative 
business.  
 
Although many researchers stressed importance of 
self-directed learning ability and creativity for the 
entrepreneurial gifted students to reveal their 
potential and to contribute to the development of 
future society, it is not enough to figure out how the 
entrepreneurial gifted students’ self-directed learning 
ability affect creativity. Therefore, this study tried to 
investigate the effects of the entrepreneurial gifted 
students’ self-directed learning ability on the 
creativity. Additionally, this research makes efforts to 
suggest some educational implications for the 
entrepreneurial gifted students to improve both their 
self-directed learning ability and their creativity by 
finding out sub-factors distinguishing between high 
creative entrepreneurial gifted students and low 
creative entrepreneurial gifted students. 
 
Research Problem 1. How the entrepreneurial gifted 
students’ self-directed learning ability affects their 
creativity? 
Research Problem 2.What are the different between 
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high creative entrepreneurial gifted students and low 
creative entrepreneurs’ self-directed learning ability? 
Research Problem 3.What are sub-factors of self-
directed learning ability that distinguish between high 
and low creative entrepreneurial gifted students? 
 
II. THEORETICAL BACKGROUND 
 
2.1. Self-Directed Learning 
Research of self-directed learning was oriented from 
the research of adults’ voluntary learning activities by 
Houle(1961) and Tough(1967). Houle(1961) focused 
on adults’ various learning abilities and Tough(1967) 
focused on phenomenon that adults established 
learning plans and studied by themselves without any 
teachers’ help. Knowles(1975) broaden the meaning 
of self-directed learning from self-study without 
teachers’ help or unofficial and non-official study out 
of educational institutions to self-leading study 
accomplished by various methods and forms(Bae, 
2003). According to Knowles(1975), self-directed 
learning is for learner to take a leadership in his/her 
learning process by planning, practicing and 
assessing by him/herself. Although meaning of self-
directed learning is oriented from adults’ viewpoints, 
it is not too much to say that self-directed learning is 
very essential for all of educations in Knowledge-
information society where it is necessary to have an 
ability to select needed information and knowledges 
(Jinand Lee, 2007). 
 
According to preceding researches conducted on 
students, self-directed learning has positive effects on 
learners’ learning-satisfaction, learning flow-degree, 
and problem-solving capability (Kim, 2013; Woo and 
Kim, 2017). To sum it all up, self-directed learning, 
which learner taking a leadership in all of learning 
process, can be a driving force of creativity by 
creating new and useful things for entrepreneurial 
gifted students to find and solve problems in their 
practical lives. 
 
2.2. Creativity 
Early creativity-researcher focused on grasping 
creative people’s cognitive and definitional 
characteristics to understand the concept of creativity 
(Choi et all, 2011).Guildford(1956) was the one of 
researchers who studied cognitive characters of 
creative people. According to him, it is divergent 
thinking composed of fluency, flexibility, accuracy 
and originality that related to creativity. Also, 
Torrance developed TTCT(Torrance Tests of 
Creative Thinking) based on Guilford’s theory and 
TTCT is the one of representative tools to estimate 
creative thinking. 
 
Barron(1988) studied creative people’s definitional 
characters and tried to figure out common features by 
analyzing biography of peoplewho were highly 
acclaimed at mathematics, sciences, architectures and 

arts.  Common features of creative people found by 
him are 1) intrinsic motivation 2)wild interests 3) 
openness to experience 4)autonomy. In summary, 
creative people contribute to social development by 
producing new and useful things with their features 
and eventually achieve self-realization by revealing 
their potentials (Park and Choi, 2017; Runco, 2010).  
These concepts of creativity were accepted as 
principal variables in entrepreneurial gifted students’ 
education also, so creativity education is stressed on 
entrepreneurial gifted students’ educations. As the 
one of examples, education for patent-application is 
conducted by analyzing past inventions and patents, 
finding and solving problems and creating new ideas 
(Jung and Son, 2017).This study assume that 
entrepreneurial gifted students’ self-directed learning 
ability have positive effects to creativity. Therefore, 
we focus on the effects of entrepreneurial gifted 
students’ self-directed learning ability to creativity.  
 
III. RESEARCH METHOD 
 
3.1. Research Subjects 
This research was conducted to understand effects of 
entrepreneurial gifted students’ self-directed learning 
ability and to find sub-factors to distinguish high 
creative gifted entrepreneur groups from low creative 
entrepreneurial gifted students. For achieving this 
goal, this study selected 223entrepreneurial gifted 
students participating in ‘the new rising Intellectual 
property-based CEOs those who are gifted’ operated 
by KAIST and POSTECH as subjects of study. 
 
Entrepreneurial gifted students, selected by multiple 
methods such as document examination and camp for 
selection, are getting entrepreneurship, future 
technologies and converged humanities educations. 
Table 1 provides descriptive statistics of the research 
subjects.  
 

Table 1: Descriptive Statistics of Research Subjects 
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3.2. Measurement 
For measuring entrepreneurial gifted students’ self-
directed learning ability, this study used Self-Directed 
Learning Perceptional Inventory by Lee (2008). Self-
Directed Learning Perceptional Inventory is made up 
of 6 factors (family and environmental supports, 
learning motivation, metacognitive ability, 
achievement motivation, voluntary learning strategy 
and self-leading learning ability) and 33 questions. 
This study used modified and renewed 29 questions 
except 4 questions having a negative effect on 
reliability of the scale, for adapting research purpose 
and subject. To verify validity of the scale, during 
confirmatory factor analysis (CFA), the results 
showed acceptable statistics: (362)=822.528, p<.001, 
TLI=.816, CFI=.847,RMSEA=0.074(0.067~0.081). 
 
Furthermore, the internal consistency reliability (ICR) 
of measurement was .937, family and environmental 
supports, learning motivation, metacognitive ability, 
achievement motivation, voluntary learning strategy 
and self-leading learning ability were 
being .671, .871, .810, .774, .799 and .706, 
respectively. 
 
To estimate creativity of entrepreneurial gifted 
students, we adopted KEDI Creative Personality 
Scale by Yoo, Han and Ha(2011). KEDI Creative 
Personality Scale is consist of 5 factors (curiosity, 
task commitment, aesthetic, risk taking and openness 
of thinking) and 27 questions.  
To verify validity of the scale, during confirmatory 
factor analysis (CFA), 7 questions are removed 
because of their negative effect on scales reliability 
and model fit. As a result, 5 factors (curiosity, task 
commitment, aesthetic, risk taking and openness of 
thinking) and 20 questions were used for analysis. 
Results showed acceptable CFA 
statistics:(160)=406.659, p<.001, TLI=.839, 
CFI=.864, RMSEA=0.082(0.072~0.091 and  the 
internal consistency reliability (ICR) of measurement 
was.893, curiosity, task commitment, aesthetic, risk 
taking and openness of thinking 
were .859,.749,.731, .704, and .608. 
 
IV. RESULTS 
 
4.1. Effect of Self-Directed Learning on Creativity 
In entrepreneurial gifted students, self-directed 
learning ability explained 51.7% of creativity, and the 
regression model was found to be statistically 
significant: ((F(6,226)=61.649, p<.001, R²=.621). 
Among the entrepreneurial gifted students’ self-
directed learning ability criteria, self-leading learning 
ability(β=.472), metacognitive ability (β=.237), and 
voluntary learning strategy (β=.198) were found to 
affect creativity family and environmental supports, 
learning motivation, metacognitive ability, 
achievement motivation, had statistically insignificant 
effect. The statistics are tabulated in Table 2.  

Table 2: Multiple Regression Analysis of Self-directed learning 
and Creativity in Entrepreneurial gifted students 

 
Entrepreneurial gifted students 

 
4.2. Comparison of Self-directed learning ability 
between High Creative and Low Creative 
Entrepreneurial gifted students 
To compare high creative group to low creative group, 
we used total score of self-directed learning and mean 
of self-directed learning’s sub-factors. Whereas total 
score’s mean of low creative groups were measured 
to be 3.89 (SD =.42), respectively, in the 5 point scale, 
higher than mean, those of entrepreneurial gifted 
students were measured to be 4.53 (SD =0.40), 
respectively, indicating high development. The 
research was found to be statistically significant 
(t=11.92, p<.001;), indicating that entrepreneurial 
gifted students have more self-directed learning 
ability than their typical counterparts. Entrepreneurial 
gifted students measured higher than general students 
in all sub-factors within the self-directed learning 
ability, as tabulated in Table 3. 

Table 3: Difference between High and Low of Self-directed learning 

 
Self-directed learning 

***p<.001 
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4.3. The Factors of Self-directed learning which 
distinguish High Creative Entrepreneurial gifted 
students from Low Creative Entrepreneurial 
gifted students 
For finding which factor of self-directed learning 
ability distinguish between high creative and low 
creative gifted entrepreneur, this research adopted 
logistic regression analysis. As independent variables, 
6 sub-factors of self-directed learning ability were 
used in logistic regression analysis. Furthermore, we 
set a value ‘0’ for group lower than mean of 
creativity’s total score and a value ‘1’ for group 
higher than mean, which makes values suitable for 
logistic regression analysis. The regression model 
was found to be statistically significant: (=141.667, 
df=6, p<.001) and the goodness of fit is 60.8%. In the 
cross validation were estimated, 85% good prediction 
accuracies was showed.  
 
To be specific, sub-factors of self-directed learning 
ability distinguishing between high creative and low 
creative group are as below: 1) family and 
environmental supports (B=1.015, Wals=4.328, 
p<.037) 2) metacognitive ability(B=1.580, 
Wals=8.394, p<.004) 3) self-leading learning ability 
(B=2.829, Wals=27.804, p<.001). It means that when 
family and environmental supports, metacognitive 
ability and self-leading learning ability grow by 1, 
possibility to be classed as high creative group is 
2.760, 4.856, 16.928 times higher than the previous 
possibility as tabulated in Table 4. 
 
Table 4: The Factors of Self-directed learning which distinguish High 

Creative Entrepreneurial gifted students from Low Creative  

 
Entrepreneurial gifted students 

 
CONCLUSIONS 
 
With analyzed results, this study deducted some 
educational implications. First, it is needed to 

encourage entrepreneurial gifted students to control 
and manage their capabilities of themselves by self-
evaluation and self-regulation. This study verified 
that metacognitive ability affects positively on 
creativity and distinguished between high and low 
creative groups as a sub-factor of self-directed 
learning ability. Metacognitive ability is called as 
meta-cognition, to include management in knowledge 
of self-cognition or thinking. Metacognition can be 
developed by improving information processing skill, 
problem-solving ability and task-processing skill. 
Therefore, when educational program improving 
metacognitive abilities is provided to entrepreneurial 
gifted students, it also improve their self-directed 
learning ability and creativity. 
 
Next, self-leading learning environment is essential 
for entrepreneurial gifted students. Family and 
environmental-supports was the one of the sub-
factors to distinguish high creative group from low 
creative group. Thus, learner-oriented, subjected-
oriented and program-oriented educations make 
learning effects high, because those educations help 
entrepreneurial gifted students to find and solve 
problem personally. 
 
Lastly, it is necessary to introduce various self-
leading learning strategies for entrepreneurial gifted 
students. Analyzed results imply high creative 
entrepreneurial gifted students’ voluntary learning 
strategies and self-leading learning abilities are higher 
than them of low creative entrepreneurial gifted 
students. If low creative entrepreneurial gifted 
students get self-leading learning education oriented 
from high creative entrepreneurial gifted students, 
they can develop their creativity as well as their self-
directed learning ability. 
 
Furthermore, there isa limitation of this research. 
Although this research targeted gifted-entrepreneurs 
as a population, the number of POSTECH examples 
is relatively low, which means that it is difficult to 
generalize these results to all gifted-entrepreneurs. 
Thus, further research including all POSTECH 
entrepreneurial gifted students is needed to 
investigate features of entrepreneurial gifted students 
and to provide proper education of them. 
 
Nevertheless, this research empirically identified how 
gifted-entrepreneurs’ self-directed learning ability 
affect their creativity and which sub-factors of self-
directed learning ability distinguish between high 
creative group and low creative group. As a result, 
this study draws educational implications for gifted-
entrepreneurs education.  
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